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ABSTRACT
The present study explored some of the implications

of Carroll's model of school learning in the context of a group of
school districts with varying resource use in regular and
compensatory reading prcgrams in the intermediate grades. Subjects
were 2,516 students in grades four through six from four school
districts. Though the findings of this study are to be regarded as
tentative and exploratory, the overall results indicate that time is
a potentially important variable in field studies of the factors
influencing classroom achievement in specific content areas. The
pattern of the results suggests that the total influence of the
reading teacher is positive. (The findings are presented in both
narrative and table format.) (RB)



I
U S OEPARTNIENT Of HEALTH

EOUCATION A wEL.ARE
NATIONAL INSTITUTE Of

E04..CATION7 E %

O T Ai , A E .E ;Tor;

T T PL,h O. )t",.
NAri 00 hul %I.,FS,ATT 1,f PUT

(-NJ
,7 0. T .E
fO. ( OIS P0%. T 'ON OU T'Cln.

LC1

DRAFT

The Contributions of Quantity

and Quality of Instruction to Reading Programs

Robert P. O'Reilly, Ph.D.
March 6, 1975

Bureau of School and Cultural Research
New York State Education Department

Albany, New York

fr....

A paper presented at a symposium entitled "Productivity in
Reading Programs" held during the annual meeting of the American
Educational Research Association, Washington, D. C. from

March 31, 1975 to April 3, 1975.

1



Efforts to improve the effectiveness of instructional programs for

different student populations, including the so-called disadvantaged student,

generally involve decisions affecting the quantity and quality of instruc-

tion. In compensatory programs, particularly in ESEA Title I, at least the

time or quantity, if not the quality of instruction is increased as a matter

of policy. A compensatory reading program, for example, may allocate more

of the available time to formal instructional activities in reading, perhaps

also with qualitative improvements in the staff-student ratio, the amount

and variety of instructional materials available, the amount of equipment,

and the quality of facilities used.

The typical approach to instruction in compensatory education is a

generalization from procedures used in regular classrooms to modify instruc-

tion for the less able learners. In general reading instruction, these

modifications often take the form of making more time available, grouping

students, and providing differentiated materials. The implicit model which

seems to be involved in both compensatory and regular reading instruction

is Carroll's model of school learning (1963) which takes the general form:

Rate of Learning Time Spent
(or Amount of Achievement) Time Needed

The model predicts that, where the student spends the time needed, his

rate of learning (or achievement per unit of time) will be maximized. The

implication of compensatory approaches in reading and other basic skills

instruction is that students with special needs do not get all of the

effective learning time they need, and thus fall further and further behind

their peers.

The present study explored some of the implications of Carroll's model

of school rearning in the context of a group of school districts with varying

resource use in regular and compensatory reading programs in the intermediate
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grades. The approach used involved assessing the total time or quantity

of reading instruction allotted to all students in the regular classroom

and also in the additional reading programs available as a function of Federal

and/or State aid. This method allowed an assessment of the impact of allotted

time on achievement in regular reading instruction as well as the additional

impact of time increments resulting from assignment to one or more special

reading programs. Concomitant with the assessment of time, attempts were also

made to evaluate the impact of selected qualitative conditions of instruction

in regular and special reading programs. Variables defining the conditions

of instruction included, not only such traditional influences as teacher age

and classroom socioeconomic status, but also a unique approach to indexing

the quantity and variety of instructional resources available in all reading

conditions, regular or compensatory. In addition, estimates of time available

for reading instruction were divided into separate estimates for four instruc-

tional modes designated whole group, small group, individual help, and individ-

ualized.

In the context of studies done in the real life school setting, the

present analysis provides new data on the continuing conceptual and empirical

exploration of the effects of quantity and quality of instruction on achieve-

ment. The effect of allotted time or quantity of inrtruction on achievement

has been grossly estimated in formal and informal comparisons made among school

districts, states, and nations with differing annual time allotments for instruc-

tion (Wiley and Harnishfeger, 19/4; Bloom, 1974). One study even compared the

effects of long-and host -day programs on preschoolers' cognitive achievement

(Handler, 1559). The residue of the little research that is available seems

to indicate that total time allotted for instruction has a major impact on

overall achievement. With the exception of a few studies (Jarvis, 1962;
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Deady, 197U little information seems to be available on time allotted for

instruction in particular program areas, such as reading or mathematics.

This information would seem to be of particular importance in the United

States where add-on programs in reading and mathematics may make relatively

more instructional time available in these areas to certain students.

The present analysis of the effects of qualitative variations in the

conditions of instruction reflects the manipulations typically made in

reading programs in both regular and compensatory programs. That is, in

recent years, reading instruction has become increasingly differentiated in

both mode and materials used, presumably to obtain more effective learning time

for students with different aptitudes. Little is actually known, however, of

the effects of qualitative improvements of the conditions of reading instruc-

tion on students' achievement. One may thus ask questions not only about the

effects of additional time in reading instruction on achievement, but also

about the effects of concomitant improvements in the quality of the instruc-

tional environment. In the present study, these measures of quality were

indexed in such terms as type of staff available, number of books, number of

different prices of equipment, number of supplemental resources, etc.

Altogether this attempt to gather data on the quantity and quality of

reading instruction is reflective of variations in the costs and effort

involved in reading programs. Variation in time, staff, materials, and

equipment are associated with increased costs for instruction while the

mode or model of reading instruction is associated with the complexity and

amount of effort involved in managing a classroom reading program. Though

these aspects of reading instruction are not mutually exclusive, the data

from the present study may be relevant to separate policy decisions relating

to, not only how available money should be spent in reading instruction, but

also to how such instruction might best be organized.
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Focus of the Study

The general focus of the study was an examination of the contributions

of quantity and quality of instruction to reading achievement. The question

concerning quantity was framed in the following way:

1. To what extent does time available for reading
instruction contribute to reading achievement?

The method of collection of time data allowed a breakdown of instruc-

tional time into modes of instruction with the regular classroom teacher and

with any additional reading treatments. The following additional questions

could thus be evaluated:

way:

2. To what extent does the contribution of time to
achievement vary as a function of instructional
mode?

3. To what extent does additional instructional time
in reading outside the classroom contribute add-
itional increments in reading achievement?

4. To what extent do the contributions of additional
time in reading to achievement vary as a function
of instructional mode? Or, as a function of type
of staff (reading specialist or aide)?

The question concerning instructional quality was framed in the following

5. To what extent does the quality of instructional
resources available in reading instruction contri-
bute to reading achievement?

In addition to the foregoing questions, the Carroll model of learning

carries with it the implication that both quality and quantity of instruc-

tion may interact with time available for instruction, the quality of

instruction as defined here, and other factors which define the conditions

of classroom instruction. These additional factors, defining the conditions

of classroom instruction include teacher variables and characteristics of

the student body. The additional questions concerning these interactions

were framed as follows:
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6. To what extent does the contribution of time in
different modes of instruction to achievement vary
as a function of student aptitude?

7. To what extent does the contribution of quality of
instruction (or other classroom conditions) to achieve-
ment vary as a function of student aptitude?

In addition to the foregoing major questions, the organization of the

study also made it possible to examine the contributions of other factors

traditionally included in research of this type. These additional factors

were grouped into: reading class conditions (number of pupils in class,

percent white in class, and socioeconomic composition of class); teacher

factors (age or experience and degree status) student background (student

age and individual socioeconomic status); and student aptitude (prior achieve-

ment as measured by standardized scores in the reading area). Data gathered

in the study intitially enabled the inclusion of a much larger set of variables,

such as teacher expectations, student birth order, frequency of change in read-

ing group composition, and so on, but all of these additional factors were

eliminated in a reduction phase of the analyses.

Method

This preliminary analysis is based on a sample of 2316 Ss in grades 4

though 6 in four school districts. These school districts, identified as

A, B, C, and D in Table 1, were roughly comparable in the charecteristics of

Insert Table 1 About Here

their school p,Jputations, although District A hag-ETTlinmeans for percent white

in class an.s percent of upper status students in class than the other three

districts. the other end of the extreme, District C has much lower means fir

pc_rc,-nt white in class and percent of upper students in class than the other

three districts.
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The study sample consists of those 4th, 5th and 6th graders who had

complete data on the major variables under
consideration and who had received

any of levels 1-6 of the criterion referenced reading tests constructed for the

participating schools. The participating districts and schools were selected

for the study because they varied on the extent of resource use in reading

instruction. District , for example, generally had a modest investment in

added resources for reading instruction, primarily in reading centers run

by specialists who performed a coordinating function. The remaining three

districts were aaracterized by more extensive investments in compensatory

reading programs which were primarily independent adjuncts to regular reading

instruction. In each school, the data were collected from all classes in

the 4th, 5th, and 6th grades that had voluntarily participated in the

experimental installation of the criterion referenced reading tests. Gen-

erally, this meant all classes in a school at the intermediate level whethEr

or not that class had substantial numbers of Ss in compensatory reading pro-

grams.

Insert Table 2 About Here

Design

The design for data collection in the study is summarized in Table 2.

This is a longitudinal design initiated to obtain repeated administrations

of both norm referenced and criterion referenced measures of reading achieve-

ment during the second half of the school year. The present report, however,

will focus only on an examination of the study questions with the norm refer-

enced measures. To provide a basis for asking Oese questions, data on the

quantity and quality of instruction as well as on other school factors were
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obtained during the period from January to June. A list of the variables

included in the analyses reported here is given in Table 3. A complete

list of all of the variables on which data were gathered is given in

Table 4.

Insert Table 3 About Here

Insert Table 4 About Here

Data on t::e quantity and quality of instruction were gathered in

taped interviews given to all principals, teachers, specialists, and selec-

ted teacher aides. This interview focused largely on obtaining estimates

of the minutes per year of reading instruction over each of four instruc-

tional modes: whole group instruction, small group instruction, individual

help, and individualized instruction. The method used allowed the inter-

viewers to estimate instructional time allotted to each student by mode

within teacher and by mode within any additional reading treatments scheduled

for a given student. Data defining allotted time in reading programs were

gathered from all personnel involved and enabled a series of cross-checks

on time estimates for any given student.

In addition to questions on time, the interview resulted in a record

of all materials and equipment used as a resource in reading instruction. An

index of materials resource utilization (IMRU) was developed to simultaneously

quantify the extent of instructional resources available to a teacher, together

with the extent of utilization of resources. This was the measure of quality

of instruction used in the study. To obtain an IMRU for each teacher, the

interview record grouped instructional resources into four categories, one



for each type of material used: (1) basal series, workbooks, and other

skill builder supplements, (2) additional software, (3) hardware, and

(4) teacher created materials. A score for each category was determined,

based upon the number of materials used in that category and how they were

used. In most cases, materials used as a major resource were given a value

twice that given supplemental materials, such as additional workbooks. The

IMRU was determined by taking the sum of the four scores derived for each

category of materials. A brief description of each of the four scores

making up the IMRU follows:

Materials Category #1. This score for basal series,
workbooks, and other skill builder supplemen-s was
perhaps the most complex. For each basal series used,
a value of 2 was added. A value of 1 was added for
each workbook used in conjunction with a basal series.
In addition, a value of 1 was added if one to three
additional skill builder supplements were used, and a
value of 2 if more than three of these skill builder
supplements were used. The highest possible score
allowed for Materials Category #1 was 12.

Materials Category #2. Additional software was grouped
according to the number of obviously different resources
used: less than 3, 3-6, and greater than 6. Values of
1, 2, and 3 were assigned, respectively, when each group
of different resources was used as supplemental resources.
These values were doubled for groups used as major resources.
If more than six major resources were used, a total maximum
score of 9 was assigned.

Materials Category #3. In general there were nine diff-
erent types of hardware used. A value of 2 was assigned
to each type of hardware used as a major resource, while
1 was assigned to each type of hardware used as a supple-
mental resource. The highest possible score, the case in
which all nine types of hardware were used as major
resources, was 18.

Materials Category #4. The score for teacher created
materials is similar to that of hardware. Values of 2
and 1 were assigned to each type of teacher created mater-
ial used, depending on whether it was a major or supple-
mental resource, respectively. Since there were five
types, the highest possible score was 10.
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Total score cap the 1MRV was largely determined by materials cate-

gories 1 and 2, since, by comparison, values derived for categories 3 and

4 were generally low. It remains a problem for future analysis to deter-

mine how these various instructional resources may be best combined into

one index.

Analysis

The analytical procedures used were designed to improve the quality

of the data, reduce the number of the variables included in the analyses

relevant to the study questions, and derive the parameters of the reading

programs under study.

Following a complete data edit, means were substituted for missing

values and basic descriptive statistics were calculated for all of the

1

variables included in the study. These statistics included the means,

standard derivations, and frequency distributions within and across all

districts in the study, thus providing a basic description of the distributions

of the independent and dependent variables. Any variables with extremely

low variability were eliminated from the analysis at this point.

A orincipal components analysis with a varimax rotation was then run

on the intercorrelations of a large proportion of the raw data matrix,

including selected multiplicative interactions. The resultant rotated

factor structure accounted for slightly more than 50% of :re variation of

the matrix. The first four factors accounted for virtually all of the

variation; these were in order of importance: small group instruction (23%),

standardized achievement (16%), a teacher factor (9.4%), and whole group

instruction (1.4%). A student background factor and individualized instruc-

tion contributed additional sm.11 amounts of variation to the factor structure.

When there were gross amounts of data missing for a variable (above

20%), that variable was eliminated from the analysis.
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This factor structure is consistent with the study data which

showed that reading Instruction among students varied most in amount of

time in the small group mode. Variation on individualized tutorial modes

of instruction was largely restricted to those Ss in compensatory programs,

but even compensatory reading instruction is heavily invested in tl,e

Itrottp mode.

The results of the factor analysis led to a substantial reduction in

the number of variables included in the main analysis of the study, as may

be determined by comparing Tables 2 and 3. In addition, this analysis

showed that the two administrations of the CAT in January and June were

almost interchangeable.2 There was less than one-fourth of a standard

deviation of change in the two scores and they were so highly intercorrelated

(r .86) that the inclusion of the January CAT score as a pretest might have

made the main analyses of thestudy infeasible. The decision was then made to

first use the PEP reading score taken in the third grade as a means of con-

trolling individual differences in aptitude (PEP scores correlated less than

moderately with the achievement factor). These initiA analyses were con-

ducted on the data for districts A, B, and D, and were later repeated in a

more conservative analysis with the January 1974 CAT as a measure of aptitude

using the data for all four districts. 3

With the number of variables reduced to a atanageable set, a series of

multiple regressions were run on the combined 4th, 5th, and 6th graders in

2The CAT score used is the APSS score, a standardized score with
interval properties that allows raw scores from different fort's and levels

of the CAT to be expressed in a single scale.

3The January CAT score was ultimately used as a pretest because it
appeared that the PEP did not account for initial ability differences among
Ss with differing amounts of time in addition -.1 reading treatments (r's of

time and achievement were consistently negative in additional treatments).

District C did not have the third grade PEP scores.
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each district, using the June CAT ADSS score as the dependent variable.

These analyses were organized to investigate the major study questions

defined previously and are outlired in Table 5 for the regression equations

with the PEP reading score as a control for aptitude. Equations numbered

49-52 were repeated with both the PEP reading scores and January CAT 74'

scores as controls for initial reading achievement at the start of the

study. The regressions were run in sets by district, with a separate

Insert Table 5 About Here

analysis for each district. Each set of regression includes a dummy code

for school and a standard group of variables defining classroom conditions,

the teacher factor, general aptitude of student, and student background. The

measure of quality of instruction, IMRU's, is included in each regression

along with the other measures related to teacher--age and degree status.

What is varied in each regression run are the specific estimates of instruc-

tional time included in the analysis. The first regression (column 1)

includes total teacher time. The second includes total teacher time and

whole group instructional time for teacher. In the third analysis, whole

group is removed and small group instructional time for teacher is entered

along with the control for teacher time. This method of analysis is repeated

until each estimate of time has been entered along with an appropriate control

for total tine. Finally, the interactions are added to the regression equation

which includes all of the separate instructional time estimates.

The significance of each factor in the regression equations was tested

by computing a t for each b weight. The theoretical and practical signifi-

cance of the various factors in a given equation may be determined by com-

parisons made among the standardized weights (B') calculated for each factor.

13



The B' weights, for example, allow one to compare the size of the contribu-

tion of aptitude to achievement with that of quantity of instruction, since

both variables are expressed in the same units.

Results

Correlational Analyses

The results of the analyses are presented in Tables 6 through 16.

First presented are the zero order correlations of the time and instruc-

tional quality variables with pretest and post test CAT. The remaining

tables include the statistics for eight multiple regression equations in

which all the major linear variables and interactions have been included

and the January '74 CAT is used to control initial aptitude in reading.

The regression tables are presented in pairs: (a) the first equation includes

all of the linear terms in an analysis for a given district; and (b) the

second equation includes both the linear terms dnd one set of time x

aptitude (January 74' CAT) interactions for that district. The results

of the earlier regression analyses, including the third grade PEP reading

score, are summarized in lieu of a detailed tabular presentation.

Table 6 shows the correlations of the various total time estimates,

time in additional treatments, and the IMRU score with reading achievement

in the overall sample. Whole group time is entirely a reflection of teacher

Insert Table 6 About Here

instruction, as is teacher instruction which combines all teacher tine

variables. The variables, instructional Lime for small group, individualized

instruction, and individual help, combine allotted time for teacher and

other staff conditions in these modes. The remaining time variables are

-12-
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specific to staff type, but the last combines all modes and staff in the

overall estimate of total reading instruction time.

The correlational results show that teacher time (reflected in whole

group and teacher instruction) is unrelated to achievement in the total

sample. The remaining more individualized modes of instruction have con-

sistent low negative correlations with achievement (Note that specialist

generally reflects individualized instruction and aide generally reflects

small group and some tutorial instruction). The IMRU score used as an

index of instructional quality is unrelated to achievement in the total

sample.

Insert Table 7 About Here

Table 7 again presents the correlations of the various instructional

tine factors and the IMRU score with achievement, this time by district

and with teacher time separated into its modal components. These data tend

to indicate that teacher time has a small positive relation with achieve-

ment, depending on mode and district. Instructional time in modes or with

staff external to the classroom is consistently correlated in the negative

direction with achievement, with most of the correlations being bignificant

(p< .05). The IMRU also correlates negatively but at a very low level with

achievement; four of the eight correlations are significant (p<.05).

Insert Table 8 About Here

Table 8 presents the intercorrelations of the time variables presented

previously in Table 6. The data show that total instructional time is

heavily determined by small group time (r = .64). The pattern of the

-13-
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intercorrelations further shows that teacher time is independent of add-

itional time in other reading treatments and that time estimates for other

reading treatments are essentially independent of each other. An examina-

tion of the additional intercorrelation matrices in the within district

analyses also showed that the separate teacher time estimates are inde-

pendent of each other, with the exception of low relationships between

whole group and small group instructional time (r = -.22, N=947) and

individual help and whole group instructional time (r = .37, N=947).

The results of the foregoing correlational analyses support the

schema for the main analyses. That is, the various separate estimates

of teacher and added instructional time were ultimately entered simultan-

eously in separate multiple regression equations for each district.

Preliminary Regression Analyses

The preliminary regression analyses, with the PEP third grade reading

score as a historical control for student aptitude, were calculated on

districts A, B, and D. As shown in Table 5, these regressions were first

run with each of the 10 possible instructional time estimates in a separate

equation, then with the 7 independent time estimates entered simultaneously,

and finally four time x aptitude interactions were added to the equation.

At this point, the interactions were all possible multiplicative functions

of the CAT 74' pretest with the four total instructional time estimates:

whole group (teacher), small group (includes teacher and added time

effects), individual help (includes teacher and added time effects), and

individualized instruction(a mostly added time effect.)

The results of the regression analyses for the separate time effects showed

that the overall contribution of the teacher was positive and significant

(p ( .05), either in total teacher time,or in the whole group or small group

modes.

-14-
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7'1( specialist and aide effects were negative and significant (p (.01)

in two of the district equations and these effects were also further reflected

in the finding of 5 significant negative contributions (p (.05) out of a

possible 12 for individual help and individualized instructional time.

When the 7 separate time variables were included simultaneously in

the multiple regression equation, there were significant positive contri-

butions for teacher time variables in two districts (p c05). The specialist

effect was negative in all equations and highly significant in two of the

district analyses (pt;.001). The aide effect, paid or unpaid, was negative

and significant in three instances in two of the district equations (p(.05).

The overall pattern in the analyses was a weak positive contribution

of teacher time and stronger negative contributions for the added time vari-

ables. District A departed somewhat from this pattern with a negative

contribution for whole group teacher time (p <.05) and a positive contribu-

tion of small group teacher time (p<.05). In addition, the contribution

of the aide factor was positive and significant (p 605). Specialist time,

which was a very minor factor in the district A reading program, was negative

and nonsignificant (0.05).

The results of the preliminary analyses were made more complex by the

finding ,f four significant interactions. In districts A and D, the weights

for the whole group time x CAT 74' pretest interactions were significant

and negative (p <Al). These findings and the negative weights for additional

instructional time, of course, suggest that the contributions of instructional

time to achievement are not linear over the range of aptitude scores.

The preliminary regression analyses failed to turn up any consistent

effects for the IMRU score.

-15-
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Primary Regression Analyses

The final set of regression analyses included the 74' CAT total reading

score as an independent variable. In districts A, B, and D, the regression

analyses continues to include the PEP reading score. The analyses were

further improved by eliminating fathc:Is occupation as an independent vari-

able and by additively combining the pe,7entages for percent working poor

and percent unskilled as the index of socic!conomic status of the classroom.

This reduced the overall number of variables in the regression equation and

improved R
2

when the pretest CAT score was included in the regression

equation. EvidenAy, the pretest CAT score accounts for most of the influ-

ences of student background in the regression equation.

The results of the primary regression analyses are presented in pairs

for districts in Tables 9 through 16. First to be noted is that from 75 to

80 percent of the variation of post test achievement scores is accounted for

in the separate district regression equations. This is in contrast to a

range of 54 to 66 percent of post test achievement variation accounted for

when PEP reading scores were used as a control for aptitude in the regression

equations.

Insert Tables 9 Through 16 About Here

Generally, the results of the multiple regression analyses using the

CAT pretest as a control for initial achievement differences parallel the

previous regressions with the PEP scores. Teacher instructional time contri-

butes positively to achievement, overall, but is no longer significant when

pretest achievement is controlled in the regression equation. The one

exception is for district D where the negative relationship of the major

teacher time factors with achievement seems to involve suppressor relation-

ships, since total teacher time was positive and significant (p< .05) when

included in the regression equation without the other time factors.
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The iactors defining time added to teacher instructional time generally

contrib,:te negatively to achievement. In six instances, the contributions

of additional instructional time are significant. In district A, there

is an absence of any time effects. In district B, the contributions of

instructional time for specialist and paid aide are significant (p <.001;

and p <.001, respectively). In district C, the contribution for paid aide

also reache, significance (p <.05), and in district D, there are signifi-

cant contributions for specialist and unpaid aide (p 1(.001; and p< .05,

respectively).

Two of the interactions which were in the previous analyses with the

PEP scores were also significant in the primary analyses. In district B,

the CAT 74' pretest x individualized instruction interaction was significant

(p( .001), and in district D, the CAT 74' pretest x whole group instruc-

tion interaction was significant (p L01). Also in district D, the CAT

74' pretest x individualized instruction interaction approached signifi-

cance (.104117.05).

Finally, it should be noted that none of the IMRU contributions were

significant in any of the district regression equations.

Discussion

Though the findings of this study are to be regarded as only tentative

and exploratory, the overall results seem to indicate that time is a poten-

tially important variable in field studies of the factors influencing class-

roam achievement in specific content areas. The pattern of the results

suggest that the total influence of the reading teacher is positive. When

the instructional time components for the teacher are considered separately,



the data further indicate that the whole group mode effect_ may be

nonlinear.

The relationships between additional time (in which mode and staff

conditions are confounded) and reading achievement appear to hr cow,istently

negative and were apparent even in the conservative analysis simultaneously

controlling for initial achievement and all other instructional time factors.

These findings, together with the frequent findings of interactions between

aptitude and additional reading time, strongly indicate that the contri-

butions of additional instructional time vary as a function of aptitude for

reading.

Since the aptitude-additional time interactions are a multiplicative

function of their linear terms in z-score form, their approximate nature

may be explained. For high aptitude Ss, the effect of increases in instruc-

tional time should be a deficit in achievement relative to high aptitude

Ss with lower levels of instructional time. For law aptitude Ss, the

effect should be just the reverse: increases in instructional time should

associated with relative increases in achievement and vice versa. These

relationships would be strongest at the extremes of both distributions, which

in the present data set are virtually normal for aptitude and were transformed

to approximate a normal distribution for instructional time.

The foregoing is suggestive only of the general nature of the inter-

actions which apparently may involve even more complex effects in different

instructional mode and/or staff conditions. The interactions and the gen-

erally low negative relationships between additional instructional time and

initial reading achievement are further suggestive of a substantial lack of

optimization of instructional time, mode, and aptitude in the study schools.

At the pratical level of the school, this type of optimization cannot

-18-
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apparently be done effectively until assignment of Ss to additional instruc-

tional time is carried out on a cross-grade basis using a common scale for

measuring reading aptitude.

The findings fail to indicate that the realtionship of instructional

time with achievement varies in any consistent way as a function of particu-

lar modes or staff type. In addition, quality of instruction as measured

in the 1MRU, failed to contribute independently to achievement. An

examination of the intercorrelations among the time variables by mode and

IMRU scores indicated that IMRU scores were collinear with instructional

mode and instructional time (IMRU scores correlated positively with time

and even more strongly with time in the more individualized modes of

instruction). These relationships suggest that ..he contributions of IMRU

type measures may be more effectively studied within instructional modes

or staff type. In any event, the present findings should not be taken to

indicate the futility of using more and better instructional materials in

the classroom or of collecting data to represent it.

The results of the analysis further showed evidence of the racial

composition of the classroom effect noted by Coleman (1966), but no

independent effect was noted for social class composition or individual

socioeconomic status. This set of findings is most likely due to the

specific control used for achievement differences in the present study.

As a final note, caution is advised in Interpreting the magnitude

of the contributions of instructional time In the present study. Allott

time, which had at best very modest relationship. with achievement, is

likely only a weak reflection of the true influence of tiwe in classro

instruction.
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Table 1

Sample Characteristics for Each
District in the Analyses

(N=2516)

Variables

A

District

:o. Pupils 567 947 479 523

:c). Schools 2 7 5a
3

No. Teachers 36 56 60 25

lype District Suburban Urban Urban Urban

4 White in class 89% 83% 88% 63%

7: 7 Lower Status in class 25% 36% 59% 37%

a
This number reflects two schools which are not in the analysis.

These two additional schools have higher proportions of white and upper
status students, thus making District B more comparable to the other
districts in the sample than appears at this stage of the analyses.
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Table 3

Variables Included in the Regression Analysis

Variable No's.

by District Variable Name

A BCD
1 1 1 1

2 2 2 2

3 3 3 3

4 4 4 4

5 5 5 5

6 6 6 6

7 7 7 7

8 8 8 8

9 9 9

10 10

11 11

12

13

9 14 12 10

10 15 13 11

11 16 14 12

12 17 15 13

13 18 16 14

14 19 17 15

15 20 12 16

16 21 19 17

17 22 20 18

18 23 21 19

19 24 22 20

20 25 23 21

21 26 24 22

22 27 25 23

23 28 26 24

24 29 27 25

25 30 28 26

27 31 29 27

27 32 30 28
28 33 31 29

33 38 36 34
34 39 37 35

35 40 38 36
36 41 39 37

37 42 40 38

Student age
Father's occupationa
PEP raw score (Total reading score in 3rd grade)
Number pupils in class
Teacher degree status
IMRU (Index of materials and resource utilization)
Post California Achievement Test Total Reading
Dummy for school 1
Dummy for school 2
Dummy for school 3
Dummy for school 4
Dummy for school 5
Dummy for school 6
Teacher age
% white in class
% working poor
7 unskilled
7 skilled blue collar
% skilled white collar
7. business

% professional
Log minutes per year whole group teacherb
Log minutes per year small group teacher
Log minutes per year individual help teacher
Log minutes per ;oar individualized instruction teacher
Log total minutes per year small group instruction
Log total minutes per year individual help
Log total minutes per year individualized instruction
Log total minutes per year total teacher
Log total minutes per year specialist
Log total minutes per year paid aide
Log total minutes per year unpaid aide
Jan. 74 California Achievement Test Total Pvading (CAT)
Jan. 74 CAT x whole group instruction
Jan. 74 CAT x small group instruction
Jan. 74 CAT x individual help
Jan. 74 CAT x individualized instruction

Classroom socioeconomic status index

a
Eventually deleted and replaced with classroom SES on which data were

complete.

b
All time variables were log transformed to normalize the distributions.
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Table 4

Original Variable List Used in Principal-Components Analysis

ho. Name

Time and Time by Moue and 1;tsff

No. Larne

Student Body Characterissics

1. Total Reading Instruction 44.

2. Whole Group Instruction ;WGI) 45.

3. Small Group Instruction (SGI) 46.

4 Individual Help (IH) in Reading 47.

5. Individualized Instruction (II) 48.

6. All Specialist Reading Instruction 49.

7. All Paid Aide Reading Instruction 50.

8. All Unpaid Aide Reading Instruction 51.

9. Whole Group Instruction by the Teacher 52.

10. Small Group Instruction by the Teacher 53.

11. Individual Help by the Teacher 54.

12. Individualized Instruction by Teacher 55.

56.

Materials 57.

58.

13. Index of Materials Resource Utilization 59.

60.

Student Characteristics 61.

14. Age
15. Sex

16. Birth Order

17. Father's Occupation

18. Father's Education

19. Mother's Occupation

20. Mother's Education

21. 3rd Grade Reading Ability (PEP TEST)

22. Number of Days Absent

23. Percentage of Days Present

24. Membership in a Specific Reading Class

25. Membership in a Specific School

26. Raw Score on 1st Test Adm. at CRT Lev. 4
65.

27. Raw Score on 1st Test Adm. at CRT Lev. 5
66.

28. Membership in a Specific District

No. of Students in Peading Class

Percentage of White Students
Percentage of Black Students
Percentage of Spanish Surnamed Students

Frequency of Change in Peading Gro%, Comp.

Percentage Working Poor or Unemployed

Percentage Unskilled Workers
Percentage Skilled Blue Workers
Percentage Skilled White Collar
Percentage Management Level
Percentage Professional

No. Absences/day from reading class

Mobility "in" and "out"
Voc., Comp., Total ADSS on :an.,1974 C.A.T.

Membership in High-C.A.T. Ability Group

Membership in High-Middle C.A.T. Ability Grp.

Membership in High-PEP Ability Group

Membership in High-Middle-Pep Ability Group

School Characteristics

62. Ability Grouping Practices

Interactions

63. High Performing Students by .:1"-W WGI, SGI,

IH, II by the Teacher

64. MPW Total Reading Inst. by Student :,ex,

Age, No. of Days Absent, No. of Pupils

in Redg Class, High and Low Performing

Students, and Teacher .xperience
Student Sex by Teacher Sex
Teacher Age by Teacher Age

67. Teacher Experience by Teacher Experience

68. Instructional Materials by Hi-r. Performing

Students, Low Perform:n-;: Stidents,

Teacher Preparation ,n% Years

Experience.

Teacher Characteristics

29. Age

30. Sex

31. Degree Status

32, Total Years of Experience

1. Type of Appointment

33. Teache.. Expectancy of Student Performance

under real conditions
35. Teacher Expectancy of Student Performance

under ideal conditions 71.

36. Ideal minus Real Teacher Expectancy 72.

37. No. of Undergraduate Courses Related to Redg.

38. No. of Graduate Courses Related to Reading

39. No. of Inservice Hours/Month

40. Minutes per week (MPW) Preparation for Reading

41. Min. P/W of Teacher Coordination Time for Rdg.

42. MPW Coordination for Read.

43. Teacher absence

44. MPW Non-instructional Reading Activities

Performance Measure.

69. Raw Score (plus 49r,) or. 4tn Test

Adm., CRT Lev. 4

70. Raw :Score (plus 50'1) on 4t1. Test

Adm. , CP1 Lev.
Student Voo. ADSS on June 1974 CAT

St,Ident Cump. on .7%ne 1974 CAT

Student Total :--adIrrj ADSS on June

1974 CAT



Table 5

Specifications for the Regression Analyses

Total
Group/Variable Name Teacher Contributions of Time in

Lifferent Teacher ModesTime

1-4 5-8 9-12 13-16

?e tiding Achievement

76 CAT-Total

Districts
A 1 5 9 13

B 2 6 10 14

C 3 7 11 15

D 4 8 12 16

9OFLa Schools 1-19 x x x x

Classroom Conditions
36 No. of pupils x x x x

163 Percent white x x x x

168-173 Average SES x x x x

Teacher/Quality of Instruction

26 Age x x x x

64 Degree status x x x x

70 LMRU x x x x

General Aptitude

33 PEP Reading

Specific Aptitude

84 May 73 CAT Comp

73 Jan. 74 CAT Comp

20,23 Criterion Ref. Pretest

28

Student Background
Age x

29 SES x x x x

177

178

179

Quantity of Instruction by Mode
Whole group teacher
Small group teacher
Individual help teacher

x
x

x

180 Individualized teacher

182 Small group total

183 Individual help total

184

185

Individualized total
Teacher total x

186 Specialist total

187 Paid aide total

188 Unpaid aide total

Interactions
Jan. 74 CAT x time
in mode

(Table 5 Winued)



Table 5 (Continued

Add Contributions of Addition:1
Reading Time by Mode

17-20 21-24 25-28 29-32

Add Contribution!, of Additional
fv1,1 !:,,ntriiill-

tir,n:: of INtA:r-

Reading Time by Mod: and Staff ar:t..i',ns

33-36 37-40 41-44 45-48

x x x x x x x x

17 27 25 29 33 37 41 45
18 22 26 30 34 38 42 46
19 23 27 31 35 39 43 47
20 24 28 32 36 40 44 48

x x x x x x x x

x x x x x x x x
x x x x x x x x
x x x x x x x x

x x x x x x x x
x x x x x x x x
x X X x x x x x

x x x x x x x x

x x

X x

x
x

x x
x x

x

x
x X

x x

x x

x x

x

x

Y.

x

x

x

x

49-',2

28



Table 6

Zero-Order Correlations of Time and Instructional Quality
Variables With Reading Achievement in the Overall Sample

Total Minutes/Week CAT 74' Pretest CAT 74' Post test

1. Whole group .04 .03

2. SmAll group - .16 - .13
3. Individual Help - .19 - .19

4. Individualized In's. - .16 - .17

5. Teacher instruction - .10 - .07

6. Specialist instruction - .24 - .25

7. Paid aide instruction - .23 - .23

8. Unpaid aide instruction - .11 - .10
9. Total reading instruction - .24 - .22

10. EKRU - .08 - .07

An r of .062 is significant at 0(.05
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Table 8

Intercorrelations of Instructional Time Variables
In The Overall Sample

Total Minutes/Week 1 2 3 4 5 6 7 8

1. Whole group teacher
2. Small group total -.35
3. Individual help total .08 -.03

1004. Individualized instruction total -.09 -.17 -
5. Teacher instruction total .35 .64 .03 .04 -
6. Specialist instruction -.05 .02 .02 .64 -.08
7. Paid aide instruction .05 .19 .57 .06 .06 .04 -
8. Unpaid aide instruction .12 -.00 .37 .02 .09 .00 .06 -
9. Total reading instruction .25 .64 .24 .24 .85 .25 .34 .18

9

-

An r or .062 is significant at A.025

31



T
a
b
l
e
 
9

D
i
s
t
r
i
c
t
 
A
 
M
u
l
t
i
p
l
e
 
R
e
g
r
e
s
s
i
o
n
 
A
n
a
l
y
s
i
s
 
U
s
i
n
g

L
i
n
r
'
v
 
l
o
J
i
t
o
r
S

A
N

A
LY

S
IS

 O
F

-V
A

R
IA

N
C

E
-F

O
R

-T
H

E
 rU

LT
IP

LE
----

LIN
E

A
R

R
E

G
R

E
S

S
IO

K
S

O
iW

C
E

 - -C
F

 -V
A

R
IA

T
IO

N
 ----- D

.F
.

S
U

K
-O

F
-

----M
E

A
N

 --
S

O
LA

R
E

S
S

Q
U

A
R

E
S

V
A

LU
E

-C
U

E
-T

O
-R

E
G

R
E

S
S

 IO
N

14----18347148.98602-4-2-8911.6-418E
--

135.3583 ---
D

E
V

IA
T

IO
N

 A
B

O
U

T
 R

E
G

R
E

S
S

IO
N

532
525706.18194

952.36627
-70T

A
L

---566 -23313455.16796

r
O
R
P
F
T
r
T
E
N
T
 
n
p
 
T
I
R
T
R
R
I
M

N
M
U
L
T
I
P
L
E
 
C
O
R
R
.
 
C
O
E
F
F
I
C
I
E
N
T

.
8
8
0
0

T
-
T
A
L
-

-
S
I
G
.
 
L
E
V
E
L

C
 
C

N
O

.
D

E
V

IA
T

IO
N

C
O

E
F

F
.

O
F

 R
E

C
.C

C
E

.
7 V

A
LU

E
1.7C

533-- 114864--
1 0414-3

1.0:2692--
C

C
R

R
. C

C
E

.
- O

. C
4282---

0.12984
t.4.01008--
C

.06131
-0.00806--
--0.02C

15

.03
.08
.01
.04
.01

01

p
 
r
.
0
1

C
V

C
Y

D

-
3

32.93;334
V

.4546:1
0
.
5
0
9
2
3

F
.
1
6
E
5
2

3.07E
53

4
4.26229

0.$9898-
0.41805

4.23E
77--

-30.97354
- - --

5
6.84586

0.80283
3.05149

2.11485
1.44289

6-
0.456-98

0.82880----0.18941-
-9.-1-4286-

-3.14306 -
-

8
C

.57143
C

.49531
-4.92265

4.06089
- 0.47345

2
6142-...4..221 1.6.--3.27273-

-43.148677--.--9.-64433 -..-0.4
10

89.03316
8
.
7
0
6
4
2

0
.
7
2
8
6
4

0
.
1
8
7
7
4

3
.
8
8
1
2
2

0.16299
.10

p
 
<
.
0
0
1

1
7

5.-93204
2.84741

0.6333f
4.45597-

-
-C

.04:166-
-4.66672

--
18

7.81801
2.25160

0.28913
0.73498

0.39338
C

.01674
.01

-19
0.-90938---0.-03-965----1.-7-3544

0.x2285
C

.00:197--
.00

-2.62658--
27

2.39278
0.67833

2.32868
2.01778

1.15408
C

.04905
.02

2.8.----Z
.-S

3
282-

C
---- 1e-9 C

21:11.-26.236 a 9-______
- C

.74496 -
.
7
8

p
 
c
:
0
0
1

--1.-414472-
- -50.-C

 -324
37

25.97160
164,64773

0.1595
0./0873

1.4E
741

.04
7

C
.1.73731

F
.4.1677r:



T
a
b
l
e
 
1
0

D
i
s
t
r
i
c
t
 
A
 
M
u
l
t
i
p
l
e
 
R
e
g
r
e
s
s
i
o
n
 
A
n
a
l
y
s
i
s
 
U
s
i
n
g
 
L
i
n
e
a
r
 
P
r
e
d
i
c
t
o
r
s
 
a
n
d
 
M
u
l
t
i
p
l
i
c
a
t
i
v
e

I
n
t
e
r
a
c
t
i
o
n
s

A
N
A
L
Y
S
I
S
-
C
F
.
 
V
A
R
I
A
N
C
E
-
F
O
R
-

T
H
E
.
 
M
U
L
T
I
F
L
E

L
I
N
E
A
R

R
E
C
R
E
S
S
I
O
N

-
-
S
O
U
R
C
E
 
C
F
 
V
A
R
I
A
T
I
O
N

-
 
S
M
 
O
F
-

M
F
A
N

_
F
_
_

S
C
U
A
R
E
S

S
'
'
i
A
R
E
S

V
A
L
U
E

C
U
E
-
T
O
-
R
E
C
.
R
E
Z
:
7
I
O
N

1
8
-
 
1
8
.
7
7
3
E
4
.
5
5
5
2
6

1
C
C
4
1
)
.
2
7
5
2
(
1
.

D
E
V
I
A
T
I
O
N
 
r
t
I
C
U
T
 
R
E
G
R
E
S
S
I
C
N

5
4
8

5
2
3
0
7
C
.
2
1
2
7
1

5
5
4
.
5
C
7
6
°

T
o
T
A
L
.
.
5
6
6
_
2
3
3
.
1
4
S
5
.
1
6
7
9
6
-
-
-
-
-
-
-

C
O
E
F
F
I
C
I
E
N
T
 
O
F
 
D
E
T
E
R
M
I
N
A
T
I
O
N

.
7
7
9
E

m
u
L
T
T
P
L
E
_
R
R
.

r
O
F
F
P
T
C
T
F
V
T

C
F
 
R
E
G
.
C
C
E
.

_
8
8
0
7
-

-
P
A
R
T
I
A
L

E
s

S
I
G
.
 
L
E
V
E
L

4
1
A
R
I
"
8
1
6
-
-

S
T
D
.
-

-
1
4
S
A
N

N
O
.

D
E
V
I
A
T
I
O
N

C
O
E
F
F
.

T
 
V
A
L
U
E

C
C
R
R
.
 
C
O
E
.

3
3
2
.
5
3
0
3
4

0
.
4
9
7
2
3

5
.
1
E
E
2
5

2
.
9
9
1
1
3

0
.
1
2
6
7
0

.
0
8

ID
4
.
0
1

3
-
C
.
4
7
4
5
4

C
.
1
3
2
5
4
1
,
-
-

-
-
-
-
4 5 6

6
.
8
4
5
8
6

9
,
1
4
2
4
6

0
.
8
0
2
8
3

3
.
0
E
5
7
2

3
,
1
4
3
5
6
-
-
-
-
0
,
1
6
6
5
5
-
-
-
-
4
.
8
3
1
8
3

.
0
4

.
0
1

2
.
1
2
0
5
5

1
.
4
4
3
3
7

0
.
0
6
1
5
4

0
,
2
4
-
2
2
-
-

C
.
3
4
B
5
5
-

8
C
.
5
7
1
4
3

4
.
1
0
2
5
9

-
1
.
2
9
1
7
9

-
0
.
0
1
2
4
E

e
.
4
S
5
3
1
.

-
1
.
1
9
7
0
e

4
3
.
4
8
6
7
7

1
0

8
5
.
0
3
3
1
6

8
.
7
0
E
4
2

C
.
7
2
E
5
7

0
.
1
9
3
4
9

3
.
7
5
4
9
7

O
.
1
5
e
3
8

.
1
0

p
 
<
.
0
0
2

1
7

5
.
3
2
3
2
-
8
4

C
.
9
2
9
1
E

1
8

7
.
8
1
8
2
1

2
.
2
E
1
6
0

0
.
2
9
2
1
1

0
.
3
7
1
5
5

0
.
C
1
5
8
7

r
,

C
.
7
8
E
2
1

0
.
5
3
9
8
8
-
-
-
-
-
1
.
0
1
2
-
-

1
.
8
7
6
8
2

Q
.
:
2
4
1
6

2
7

2
.
3
9
2
7
8

0
.
E
7
8
3
3

2
.
5
4
3
6
8

2
.
0
E
7
2
9

1
.
2
3
 
C
4
4

C
.
2
5
2
4
9

.
0
3

1
.
O
Z
4
7
2
-
-
-

5
2
8
-
 
-
-
C
.
-
7
3
7
2
.
6
-
-

-
7
e

4
-
-
 
c

3
3

-
0
.
C
8
8
9
8

1
.
0
4
9
7
4

-
1
.
3
7
9
5
8

1
.
5
1
5
1
3

-
0
.
9
C
 
P
.
1
4

-
3
.
0
3
8
7
6

-
.
0
2

-
3
4
-
-
-
-
-
-

sr
5
-
9
9
9
1
-
-
-
-
5
.
-
8
5
9
5
.
6
-
-
-

R
3
0
-
 
.
.
C
.
-
0
5
1
1
.
2
-
-
-

-
C
.
C
9
5
4
7

4
.
1
3
6
3
8

1
.
0
1
7
6
1

1
.
2
7
E
3
S

0
.
7
9
 
7
2
6

1
.
0
3
4
1
4

.
0
2

-
0
,
3
3
3
2
2
-
-
-

:
7
.
9
4
4
3
0
-
-
-
0
.
3
5
nu

t-
3
7

2
5
.
9
7
1
6
0

1
6
.
E
4
7
7
3

0
.
1
1
7
C
E

Z
.
1
1
4
2
5

1
.
C
2
 
4
2
0

7
.
0
4
3
7
1

1
3

7
6
,
.
.
.
1
6
2
4
6

-
4
4
4
.
.
2
3
7
3
9



T
a
b
l
e
 
1
1

D
i
s
t
r
i
c
t
 
B
 
M
u
l
t
i
p
l
e
 
R
e
g
r
e
s
s
i
o
n
 
A
n
a
l
y
s
i
s
 
U
s
i
n
g
 
L
i
n
e
a
r
 
P
r
e
d
i
t
o
r
s

A
W
L
Y
S
T
S
 
C
F
 
V
A
P
I
A
N
C
E
 
F
O
R
 
T
H
E
 
M
U
L
T
I
P
L
E

L
I
N
E
A
R

R
E
G
R
E
S
S
I
O
N

^
F
 
V
A
R
I
A
T
T
"

0
.
F

2
2

O
E
V
T
A
T
I
O
N
 
o
n
u
T
 
r
E
r
:
R
E
S
S
I
O
N
.
.
.

9
2
4

T
O
T
A
L
.
.
.

9
4
6

S
U
M
 
O
F

-
3
9
0
9
3
3
5
.
2
/
8
6
2

9
9
8
3
8
7
.
4
9
2
3
0

4
9
0
7
7
2
2
.
7
1
0
9
3

M
E
A
N

.
s
g
u
a
R
E
s

/
7
7
5
9
7
.
0
5
5
3
9

1
6
4
.
4
5
7
3

1
0
8
0
.
5
0
5
9
4

C
O
E
F
F
I
C
I
E
N
T
 
O
F
 
D
E
T
E
R
M
I
N
A
T
I
O
N

.
7
9
6
6

M
U
L
T
I
P
L
E
 
C
O
R
R
.
 
C
O
E
F
F
I
C
I
E
N
T

L
E
V
E
L

1
.
-

.
8
9
2
5

V
A
R
I
A
B
L
E

N
O
.

M
E
A
N

S
T
D
.

D
E
V
I
A
T
I
O
N

R
E
G
.

C
O
E
F
F
.

S
T
D
.
E
R
R
O
R

O
F
 
R
E
G
.
C
O
E
.

C
O
M
P
U
T
E
D

T
 
V
A
L
I
A
E
_

P
A
R
T
I
A
L

C
O
R
R
.
 
C
O
E
.

1
2
2
.
2
0
0
0
0

1
.
9
9
5
2
4

0
.
9
0
5
7
4

0
.
6
4
9
5
0

1
.
3
9
4
5
1

0
.
0
4
5
8
3

.
0
3

3
2
8
.
0
6
9
3
8

1
0
.
2
3
7
6
0

0
.
8
1
1
5
7

0
.
1
4
1
4
8

5
.
7
3
6
1
7

0
.
1
8
5
4
3

.
1
2

p
 
4
.
0
0
1

4
4
.
6
3
6
9
6

0
.
3
6
0
9
5

0
.
4
0
7
1
0

0
.
0
1
3
3
9

2
4
.
6
/
4
5
7

0
.
1
4
6
9
4

.
0
1

5
6
.
0
0
5
3
4

1
.
1
7
5
3
6

0
.
3
2
1
5
5

1
.
3
1
4
7
3

0
.
2
4
4
5
7

-
 
0
.
0
0
8
0
5

.
0
0

6
1
1
.
3
2
7
3
5

4
.
1
6
0
4
4

0
.
2
2
4
4
4

0
.
2
9
9
9
9

0
.
7
4
6
/
6

0
.
0
2
4
6
1

.
0
1

8
0
.
1
1
0
8
8

0
.
3
1
4
1
4

4
.
2
4
4
5
8

7
.
3
6
5
0
4

-
 
0
.
5
7
6
3
1

-
 
0
.
0
1
8
9
6

-
.
0
2

9
0
.
1
9
5
3
5

0
.
3
9
6
6
8

0
.
2
6
5
0
9

6
.
4
8
9
2
9

0
.
0
4
0
8
5

0
.
0
0
1
3
4

.
0
0

1
0

0
.
0
6
0
1
9

0
.
2
3
7
9
6

8
.
7
7
4
8
3

5
.
6
8
0
3
4

1
.
5
4
4
7
7

0
.
0
5
0
7
5

.
0
3

1
1

0
.
1
7
9
5
1

0
.
3
8
3
9
9

6
.
7
4
0
9
3

4
.
5
9
2
9
2

1
.
4
6
7
6
8

0
.
0
4
8
2
3

1
2

0
.
1
7
2
1
2

0
.
3
7
7
6
9

6
.
3
9
7
3
3

4
.
2
0
6
5
5

1
.
5
2
0
8
0

0
.
0
4
9
9
7

.
0
3

1
3

1
.
0
7
1
8
1

0
.
2
5
8
3
0

8
.
9
8
2
3
4

6
.
2
9
1
9
6

1
.
4
2
7
5
9

0
.
0
4
6
9
1

.
0
3

1
4

3
9
.
6
4
5
0
4

1
2
.
1
4
5
1
6

0
.
0
6
5
9
4

0
.
1
1
3
8
4

0
.
5
7
9
2
3

0
.
0
1
9
0
5

.
0
1

1
5

8
3
.
0
1
9
4
3

1
8
.
1
5
1
1
3

0
.
0
5
6
4
7

0
.
1
3
8
1
8

0
.
4
0
8
6
8

0
.
0
1
3
4
4

.
0
2

2
2

5
.
4
1
9
8
8

2
.
9
0
5
5
7

0
.
4
2
0
6
7

0
.
4
4
9
9
6

0
.
9
3
4
9
0

0
.
0
3
0
7
4

.
0
2

7
.
5
3
1
0
8

2
.
3
6
9
9
6

0
.
6
4
9
2
9

0
.
5
0
4
7
2

1
.
2
8
6
4
3

0
.
0
4
2
2
8

.
0
2

2
4

3
.
0
9
0
2
9

1
.
3
9
6
9
2

1
.
6
9
0
0
7

1
.
0
5
5
4
2

1
.
6
0
1
3
2

0
.
0
5
2
6
1

-
.
0
3

2
5

2
.
7
4
3
0
5

1
.
5
5
8
7
2

0
.
2
3
4
8
1

0
.
8
8
9
6
3

0
.
2
6
3
9
4

0
.
0
0
8
6
8

.
0
0

3
0

3
.
3
7
1
6
6

2
.
2
6
9
3
2

-
 
1
.
1
0
2
8
4

0
.
5
3
6
4
8

2
.
0
5
5
7
0

0
.
0
6
7
4
7

-
.
0
3

p
 
c
.
.
0
5

3
1

2
.
8
8
1
2
0

1
.
7
7
3
8
1

2
.
5
9
1
3
8

0
.
6
6
3
7
3

3
.
9
0
4
2
4

-
 
0
.
1
2
7
3
9

.
0
6

p
. 0
0
1

3
2

3
3

2
.
3
5
7
5
1
-
-

0
.
0
0
2
2
2

2
.
2
C
2
6
5

2
.
0
0
9
0
3
-

1
.
0
9
6
3
8

3
3
.
9
6
6
9
1

-
 
0
.
0
3
6
0
4

-
.
0
2

.
7
5

p
.
c
.
0
0
1

1
.
0
0
5
0
0

5
3
.
6
3
2
1
8

1
.
5
7
8
9
5

0
.
7
4
5
1
8

4
2

3
7
.
2
2
1
1
1

3
2
.
5
1
4
6
9

0
.
0
0
7
8
7

0
.
0
5
9
9
4

9
.
1
3
1
2
1

0
.
0
0
4
3
2

.
0
0

_

77. 02685
--

7
4
4
7
.
3
9
7
C
4
-



T
a
b
l
e
 
1
2

D
i
s
t
r
i
c
t
 
B
 
M
u
l
t
i
p
l
e
 
R
e
g
r
e
s
s
i
o
n
 
A
n
a
l
y
s
i
s
 
U
s
i
n
y

I.
1!

h
F
t
e
d
i
t
o
r
s
 
a
n
d
 
M
u
l
t
l
i
a
L
i
v
e
 
I
n
t
e
r
a
c
t
i
o
n
:
.

A
N
A
L
Y
S
I
S
 
O
F
 
V
A
R
I
A
N
C
E
 
F
O
R
 
T
H
E
 
M
U
L
T
I
P
L
E

L
I
N
E
A
R

R
E
G
R
E
S
S
I
O
N

S
O
U
R
C
E
 
O
F
 
V
A
R
I
P
k
T
I
O
N

O
.
F
.

S
U
M
 
O
F

M
E
A
N

S
Q
U
A
R
E
S

S
Q
U
A
R
E
S

F
V
A
L
U
E

C
L
U
E
 
T
O
 
R
E
G
R
E
S
S
I
O
N

2
6

D
E
V
I
A
T
I
O
N
 
A
B
O
U
T
 
R
E
G
R
E
S
S
I
O
N

9
2
0

T
O
T
A
L

9
4
6

C
O
E
F
F
I
C
I
E
N
T
 
O
F
 
D
E
T
E
R
M
I
N
A
T
I
O
N

.
7
9
9
6

3
9
2
4
3
4
2
.
0
9
1
9
1

1
5
0
9
3
6
.
2
3
4
3
0

9
8
3
3
8
0
.
6
1
9
0
1

1
0
6
8
.
8
9
1
9
8

4
3
0
7
7
2
2
.
7
1
0
9
3

M
U
L
T
I
P
L
E
 
C
O
R
R
.
 
C
O
E
F
F
I
C
I
E
N
T

.
8
9
4
2

1
4
1
.
2
0
8
1

.
0
2

.
1
1

.
0
1

-
.
0
1

L
E
V
!

.
0
0
1

V
A
P
I
A
R
L
E

M
E
A
N

N
O
. 1

2
2
.
2
0
0
0
0

3
2
8
.
0
6
9
3
8

4
2
4
.
6
1
4
5
7

5
6
.
0
0
3
.
4

S
T
D
.

D
E
V
I
A
T
I
O
N

1
.
9
9
5
2
4

1
0
.
2
3
7
6
0

4
.
6
3
5
0
6

1
.
0
7
5
3
6

R
F
G
.

C
O
E
F
F
.

0
.
8
8
6
4
3

0
.
7
9
0
0
3

0
.
1
2
0
4
3

-
 
0
.
8
2
5
1
8

S
T
O
.
E
R
R
O
R

O
F
 
R
E
G
.
C
O
c
i
.

0
.
6
5
1
1
4

0
.
1
4
1
6
6

0
.
3
6
5
5
1

1
.
3
2
1
3
7

C
O
M
P
U
T
E
D

T
 
V
A
L
U
E

1
.
3
6
1
3
6

5
.
5
7
6
7
5

0
.
3
2
9
4
9

6
2
4
4
9

P
A
R
T
I
A
L

C
O
R
R
.
 
C
O
E
.

0
.
0
4
4
8
4

0
.
1
8
0
8
3

0
.
0
1
0
8
6

0
.
0
2
0
5
8

6
1
1
.
3
2
7
3
5

4
.
1
6
0
4
4

0
.
2
3
5
2
2

0
.
3
0
4
9
9

0
.
7
7
1
2
3

0
.
0
2
5
4
2

.
0
1

8
0
.
3
1
4
1
4

1
.
9
6
6
2
0

7
.
3
9
8
3
7

0
.
2
6
5
7
6

0
.
0
0
8
7
6

-
.
0
1

0
.
1
9
5
3
5

0
.
3
9
6
6
8

3
.
2
6
4
8
8

6
.
5
/
7
0
7

0
.
5
0
0
9
7

0
.
0
1
6
5
1
.

.
0
2

-
-

1
0

1
1

0
.
0
6
0
1
9

0
.
1
7
9
5
1

0
.
2
3
7
9
6

0
.
3
8
3
9
9

1
0
.
8
0
7
4
4

5
.
7
8
9
9
5

.
1
.
8
6
5
5
9

2
.
1
2
5
1
3

0
.
0
6
1
4
2

.
0
4

3
5

<
.
0
5

1
0
.
0
4
4
6
5

4
.
7
2
6
6
2

1
2

0
.
1
7
2
1
?

0
.
3
7
7
6
9

5
.
7
0
8
0
9

4
.
3
0
3
3
8

1
.
3
2
6
4
2

0
.
0
4
3
6
9

-

1
3

0
.
0
7
1
8
1

0
.
2
5
8
3
0

1
0
.
3
2
9
2
9

6
.
3
1
9
8
1

2
.
7
1
3
5
5

0
.
0
5
6
4
0

.
0
4

1
4

1
5

-
-
3
q
.
5
4
5
2
.
4

8
3
.
0
1
9
4
3

1
2
.
1
4
5
1
6

0
.
0
3
5
0
6

0
.
1
1
4
3
6

0
.
1
3
9
0
4

0
.
3
0
6
5
5

0
.
7
5
8
3
8

0
.
0
1
0
1
!

.
0
1

1
8
.
1
5
1
1
3

0
.
1
0
5
4
4

r
,
0
2
5
0
0

2
2

5
.
4
1
9
8
8

2
.
9
0
5
5
7

0
.
4
9
5
2
7

0
.
4
6
2
7
5

1
.
0
7
0
2
8

0
.
0
3
5
2
6

.
0
2

2
3

7
.
5
3
1
0
8

2
.
3
6
9
9
6

0
.
6
9
5
3
0

0
.
5
0
7
4
1

1
.
3
7
0
3
0

0
.
0
4
5
1
3

2
4

3
.
0
9
0
2
9

1
.
3
9
6
9
2

1
.
7
5
1
3
4

1
.
1
0
9
9
5

-
 
1
.
5
7
7
8
6

-
 
0
.
0
5
1
9
5

2
5

2
.
7
4
3
0
5

1
.
5
5
8
7
2

0
.
6
6
6
3
9

0
.
8
9
3
5
7

0
.
7
4
5
7
6

0
.
0
2
4
5
8

.
0
1

3
1
_

3
.
3
7
1
6
6

2
.
2
5
9
3
2

2
.
2
9
8
0
4

0
.
6
2
7
4
0
_
_
_
_
3
.
6
6
2
7
9

0
.
1
1
9
8
9
_
_

1
 
4
.
0
0
1

3
1

2
.
8
8
1
2
0

1
.
7
7
3
8
1

-
 
3
.
1
1
4
3
5

0
.
6
8
9
4
7

-
 
4
.
5
1
7
7
5

0
.
1
4
7
3
2

3
2

3
5

2
.
3
5
7
5
1

0
.
0
0
2
2
2

0
.
5
6
2
8
1

1
.
0
0
5
0
9

-
 
2
.
2
1
3
0
2

5
2
.
8
0
5
0
9

2
.
0
3
2
2
5

1
.
5
9
1
7
7

-
1
.
 
C
8
8
9
5

3
3
.
1
7
3
8
5

-
 
0
.
0
3
5
8
5

-
0
.
7
3
8
0
2

-
.
0
2

.
7
4

i
 
4
.
0
0
1

3
8

0
.
1
9
5
8
4

1
.
0
0
2
9
6

-
1
.
.
3
6
6
9
5

1
.
2
2
8
3
6

-
 
1
.
1
1
2
8
3

-
 
0
.
0
3
6
6
6

.
0
2

3
9

-
0
.
 
1
3
2
7
9

1
.
1
0
4
5
3

1
.
4
5
5
0
1

1
.
0
9
5
7
4

-
 
1
.
3
2
7
8
8

0
.
0
4
3
7
4

-
.
0
i

4
0

0
.
1
3
7
5
7

1
.
0
5
0
6
3

0
.
2
2
4
0
6

1
.
/
9
5
2
6

0
.
1
8
7
3
0

0
.
0
0
5
1
8

.
0
0

4
1

-
 
0
.
2
7
3
2
0

1
.
0
1
1
9
7

4
.
6
5
1
3
9

1
.
3
0
2
6
0

3
.
5
7
0
8
5

0
-
.
1
1
-
6
-
9
2

p
4
.
.
0
0
1

4
2

3
7
.
2
2
1
0
1

3
2
.
5
1
4
6
9

0
.
0
2
4
4
6

0
.
0
5
9
8
7

0
.
4
0
8
6
0

0
.
0
1
3
4
7

.
0
1

7
4
4
'
.
3
9
7
C
4

7
2
.
0
2
6
8
5

'



T
a
b
l
e
 
1
3

D
i
s
t
r
i
e
t
 
C
 
M
u
l
t
i
p
l
e
 
R
e
g
r
e
s
s
i
o
n

A
n
a
l
y
s
i
,
 
U
5
1
1
:
,
1
 
L
i
n
e
a
r
 
P
r
e
d
i
c
t
o
r
.
,

A
N
A
L
Y
S
I
S
 
O
F
 
V
A
R
I

L
I
N
E
A
R

-
t
O
U
R
t
t
 
O
r
-
 
V
A
R
I
A
T
I
O
N

h
N
C
E
 
F
O
R
 
T
H
E
 
M
U
L
T
I
P
L
E

R
E
G
R
E
S
S
I
O
N

M
E

S
Q
U
A
R
E
S

S
I
U
A
N

-
F

A
R
E
S

V
A
L
U
E

M
r
-
T
I
T
 
T
E
M
T
-
S
3
T
b
1
1
-

o
E
v
i
a
T
i
o
N

A
B
O
U
T
 
R
E
G
R
E
S
S
I
O
N
.
.
.

f
0
-
 
3
1
5
0
.
1
8
7
3

-
4
1
W
0
8
.
 
1
3
4
1
4

4
 
6
1

5
7
4
6
8
0
.
8
0
9
8
7

1
2
4
5
.
 
5
9
6
1
2

4
 
7
8

2
2
-
6
6
6
3
0
:
9
9
8
2
3
r
-

p
_

j
I

L
F
V
E
L

-
-
T
O
T
A
L
.

C
O
E
F
F
I
C
I
E
N
T
 
O
F
 
D
E
T
E
R
M
I
N
A
T
I
O
N

7
4
6
6

M
U
L
T
I
P
L
E
 
0
.
A
R
.
 
C
O
E
F
F
I
C
I
E
N
T

.
8
6
4
1

V
A
R
I
A
B
L
E

N
O
.

M
E
A
N

S
i
t
)
.

R
E
G
.

D
E
V
I
A
T
I
O
N

C
O
E
F
F
.

S
T
D
.
E
R
R
O
R

C
O
M
P
U
T
E
D

O
F
 
R
E
G
.
C
O
E
.

T
 
V
A
L
U
E

P
A
R
T
I
A
L

C
O
R
R
.
 
C
O
E
.

2
1
-
 
.
9
0
5
0
1

2
.
2
7
4
9
4

-
6
:
4
2
/
9
4

0
7
 
4
-
7
0
7

-
0
.
5
3
6
9
0

-
0
.
0
2
5
0
0

-
.
o
l

2
0
.
8
1
0
0
2

4
.
0
9
6
5
6

1
.
2
0
0
3
5

0
.
8
7
2
2
1

1
.
3
7
6
2
1

0
.
0
6
3
9
7

.
0
7

5
5
:
6
-
6
1
9
6

G
-
1
0
-
7
5
0

0
.
5
1
9
1
6

2
.
3
7
1
0
9

0
.
2
1
8
9
5

0
.
0
1
0
2
0

.
0
1

6
1
0
.
3
3
1
9
4

4
.
0
1
1
5
5

0
.
6
0
3
5
3

0
.
6
1
9
7
9

0
.
9
7
3
7
6

0
.
0
4
5
3
1

.
0
3

6
7
0
3
f
W
g
-
-
-
W
7
6
8
6
9

f
r
a
n
i
o

2
.
6
9
7
8
1

0
.
1
2
4
6
7

.
3
0

p
 
4
.
0
1

a
0
.
4
1
1
1
b

1
1

0
.
3
7
9
9
6

0
.
4
5
5
8
8

3
3
.
2
1
9
7
2

1
8
.
4
0
0
3
0

1
.
8
0
5
3
9

0
.
0
8
3
7
9

.
2
4

.
0
2

1
2

-
-
2
7
8
7
6
0
6
2
1

7
.
4
5
4
6
3

0
.
1
8
i
6
6

0
.
3
-
q
5
0
-
3

6
;
5
4
9
7
1

0
.
0
2
5
5
9

1
3

2
8
.
1
6
9
5
2

2
8
.
7
1
4
7
4

0
.
7
8
8
8
2

0
.
2
9
3
7
9

2
.
6
8
4
9
5

0
.
1
2
4
0
8

.
3
3

p
 
4
.
.
0
1

2
0

5
.
5
0
0
8
2

3
.
1
0
8
5
0

0
.
3
4
7
8
5

0
.
6
4
8
1
2

0
.
5
3
6
7
1

0
.
0
2
4
9
9

.
0
2

2
1

7
.
8
0
9
2
0

2
.
4
5
3
7
2

1
.
4
0
2
8
2

0
.
8
0
8
6
0

1
.
7
3
4
8
7

0
.
0
3
0
5
4

.
0
5

2
2

2
.
6
1
5
8
9

0
.
9
6
6
0
5

2
.
7
4
9
4
2

2
.
1
4
9
4
7

1
.
2
7
9
1
1

0
.
0
5
9
4
7

.
0
4

2
3

2
.
9
1
0
3
2

1
.
9
3
8
1
1

-
0
.
3
7
6
0
9

1
.
0
3
4
6
4

-
0
.
3
6
3
5
0

-
0
.
0
1
6
9
3

-
.
0
1

2
8

2
.
8
5
1
3
7

1
.
5
7
3
5
4

-
0
.
7
8
7
3
1

1
.
1
5
6
0
4

-
0
.
6
8
1
0
4

-
0
.
0
3
1
7
4

-
.
0
2

2
9

3
.
5
0
4
4
6

2
.
3
6
4
2
1

-
1
.
5
0
8
6
9

0
.
7
8
3
4
3

-
1
.
9
2
5
7
6

-
0
.
0
8
9
3
3

-
.
0
5

3
0

2
.
4
6
5
5
5

0
.
9
7
7
5
0

2
.
2
0
6
8
2

1
.
8
0
4
0
6

1
.
2
2
3
2
5

0
.
0
5
6
8
e

'

.
0
3

3
1

0
.
0
0
1
0
4

1
.
0
0
2
5
4

4
8
.
5
3
4
2
9

2
.
1
2
4
1
7

2
2
.
8
4
8
6
2

0
.
7
2
8
7
4

.
7
0

p
 
<
.
0
0
1

4
0

6
0
.
1
4
1
9
6

3
5
.
0
8
4
4
5

-
0
.
0
0
2
6
1

0
.
0
5
6
6
4

-
0
.
0
4
6
1
6

-
0
.
0
0
2
1
5

.
0
0



T
a
b
l
e
 
1
4

r
i
c

'
 
M
u
l
t
i
p
l
e
 
R
e
g
r
e
s
s
i
o
n
 
A
n
a
l
y
s
i
s
 
U
s
i
n
g
 
L
i
n
e
a
r
 
P
r
e
d
i
c
t
o
r
s
 
a
n
d
 
M
u
l
t
i
p
l
i
c
a
t
i
v
e
 
I
n
t
e
r
a
c
t
i
o
n
:
.

A
N
A
L
Y
S
I
S
 
C
F
 
V
A
R
I
A
9
C
E
 
F
O
R
 
T
H
E
 
M
U
L
T
I
P
L
E

L
I
N
E
A
R

R
E
G
R
E
S
S
I
O
N

S
O
U
R
C
E
 
O
F
 
V
A
R
I
A
T
I
O
N

D
.
F
.

S
U
N
 
O
F

M
E
A
N

S
Q
U
A
R
E
S

S
Q
U
A
R
E
S

-
-
-
-
-
-

-
2
1

i
7
0
-
5
-
1
1
K
6
7
4
1
9

8
0
9
5
7
.
7
9
4
0
1

D
E
V
I
A
T
I
O
N
 
A
B
C
U
T
 
R
E
G
R
E
S
S
I
O
N
.
.

4
5
7

5
6
7
9
1
7
.
3
1
6
0
4

1
2
4
2
.
7
0
7
4
7

T
O
T
A
L

4
7
8
 
-
2
2
6
8
0
3
0
.
9
9
0
2
3

F
V
A
L
U
E

6
5
.
/
4
6
3

C
O
E
F
F
I
C
I
E
N
T

O
F
 
D
E
T
E
R
M
I
N
A
T
I
O
N

.
7
4
9
6

S
T
D
.

D
E
V
I
A
T
I
O
N

M
U
L
T
I
P
L
E
 
C
O
R
R
.
 
C
O
E
F
F
I
C
I
E
N
T

1
6
f
i
a
a

R
E
G
.

S
T
O
.
E
R
R
O
R

C
O
M
P
U
T
E
D

C
O
E
F
F
.

O
F
 
R
E
G
.
C
O
E
.

T
 
V
A
L
U
E

P
A
R
T
I
A
L

C
O
R
R
.
 
C
O
E
.

,
.

R
E
V
E
L

V
A
R
I
A
B
L
E

N
O
.

M
E
A
N

1
2
1
.
9
0
5
0
1

2
.
2
7
4
9
4

-
0
.
3
7
4
4
9

0
.
7
9
8
4
5

0
.
4
6
9
0
2

-
0
.
0
2
/
9
3

4
2
0
.
8
1
0
0
2

4
.
0
9
6
5
6

1
.
2
7
5
3
0

0
.
8
7
6
7
2

1
.
4
5
4
6
4

.0
8

5
5
.
8
6
0
9
6

0
.
9
0
7
5
0

0
.
5
3
3
6
6

2
.
3
7
4
2
0

0
.
2
2
4
7
7

0
.
0
1
0
5
1

.
0
1

6
1
0
.
3
3
1
9
4

4
.
0
1
1
5
5

0
.
8
1
2
0
0

0
.
6
2
8
6
5

1
.
.
2
9
1
6
7

0
.
0
6
0
3
1

.
0
5

8
0
.
4
1
3
3
6

0
.
4
9
2
9
5

4
3
.
9
2
8
2
5

1
6
.
0
5
6
5
8

2
.
7
3
5
8
4

0
.
1
2
6
9
4

.
3
1

<

0
.
3
7
9
9
6

0
.
4
8
5
8
8

3
3
.
6
0
7
0
6

1
8
.
5
8
3
9
3

1
.
8
0
8
3
9

0
.
0
8
4
2
9

.
2
3

2
3
.
6
0
0
2
1

7
.
4
5
4
6
3

0
.
1
9
0
6
6

0
.
3
4
6
9
1

0
.
-
5
4
9
5
9
-

0
.
1
.
1
5
7
0

.
0
2

1
3

2
8
.
1
6
9
5
2

2
8
.
7
1
4
7
4

0
.
7
7
/
9
0

0
.
2
9
4
8
8

2
.
6
1
7
7
1

0
.
1
2
1
5
4

.
3
2

P
G
 
.
0
1

2
0

5
.
5
0
0
8
2

3
.
1
0
8
5
0

0
.
4
5
4
0
6

C
.
6
5
2
6
7

0
.
6
9
5
7
0

0
.
0
3
2
5
3

2
1

7
.
8
0
9
2
0

2
.
4
8
3
7
2

1
.
3
7
7
9
8

0
.
8
1
5
9
9

1
.
6
8
8
7
3

0
.
0
7
8
7
5

.
0
5

2
2

2
.
6
1
5
8
9

0
.
9
6
6
0
5

2
.
5
1
3
0
4

2
.
1
5
5
2
3

1
.
1
6
6
0
2

0
.
0
5
4
4
6

.
0
4

2
3

2
.
9
1
0
3
2

1
.
9
3
8
1
1

0
.
5
4
9
5
0

1
.
0
4
5
4
3

.
0
.
5
2
5
6
2

0
.
0
2
4
5
8

-
.
0
2

2
8

2
.
8
5
1
3
7

1
.
5
7
3
5
4

-
1
.
7
7
7
8
1

1
.
2
9
8
8
6

-
1
.
3
6
8
7
5

-
 
0
.
0
6
3
9
0

-
.
0
4

2
9

3
.
,
5
0
4
4
6

2
.
3
6
4
2
1

-
 
1
.
7
1
1
3
0

0
.
8
5
8
1
/

1
.
9
9
4
2
7

6
.
0
9
2
8
8

0
.
0
4
2
9
4

-
.
0
6

.
0
2

<
.0

5
3
0

2
.
4
6
5
5
5

0
.
9
7
7
5
0

1
.
7
1
3
5
4

1
.
8
6
5
0
4

0
.
9
1
8
7
7

3
1

0
.
0
0
1
0
4

1
.
0
0
2
5
4

4
6
.
7
3
4
6
9

2
.
2
8
2
1
5

2
0
.
4
7
8
3
6

0
.
6
9
1
7
6

.
6
8

1
:
<
.
0
0
1

3
6

0
.
0
4
8
6
6

1
.
0
0
6
8
0

0
.
6
5
1
2
5

1
.
7
3
7
4
2

0
.
3
7
4
8
3

0
.
0
1
7
5
3

3
7

8
.
1
1
3
4
0

0
.
7
8
6
0
5

2
.
3
4
4
7
0

2
.
2
4
7
9
2

1
.
0
4
3
0
5
_

0
.
0
4
8
7
3

.
0
3

7
8

-
 
0
.
1
9
2
5
9

0
.
8
5
8
6
9

2
.
6
7
6
4
4

2
.
1
8
6
5
2

.
1
.
2
2
4
0
6

-
 
0
.
0
5
7
1
7

-
.
0
3

3
9

.
.
0
.
1
8
0
5
8

0
.
9
0
5
5
7

-
 
3
.
0
3
0
0
6

2
.
1
0
6
4
7

.
.
-
1
.
4
6
2
1
9

0
.
0
6
8
2
4

-
.
0
4

4
0

6
0
.
1
4
1
9
6

3
5
.
0
8
4
4
5

-
.
.
0
.
0
0
7
4
9

0
.
0
5
6
8
7

-
0
.
1
3
1
7
5

-
 
0
.
0
0
6
1
6

-
.
0
1

7
3
8
3
.
8
7
9
9
1

6
8
.
8
8
2
7
6

I



t
)

T
a
b
l
e
 
1
5

D
i
s
t
r
i
c
t
 
D
 
M
u
l
t
i
p
l
e
 
R
e
g
r
e
s
s
i
o
n
 
A
n
a
l
y
s
i
s
 
U
s
i
n
g
 
L
i
n
e
a
r
 
P
r
e
d
i
c
t
o
r
s

A
N
A
L
Y
S
I
S
 
O
F
 
V
A
R
I
A
N
C
E
 
F
O
R
 
T
H
E
 
M
U
L
T
I
P
L
E

LIN
E

A
R

R
E

G
R

E
S

S
IO

N
S

O
U

R
C

E
 O

F
 V

A
R

IA
T

IO
N

O
. F

S
U

M
O
F

M
E
A
N

i

-
-
 
-
-

S
Q
U
A
R
E
S

S
Q
U
A
R
E
S

V
A
L
U
E

D
U
E
 
T
O
 
R
E
G
R
E
S
S
I
O
N

1
6

2
3
5
9
7
2
6
.
5
0
9
6
4

1
3
1
0
9
5
.
9
1
7
2
0

1
1
7
.
6
5
7
1

.....D
E

-V
IA

ILO
N

- A
B

O
U

L- R
E

G
R

E
S

S
! O

N
-.504.

- _
551567.01379.___.

1
1
1
4
.
2
2
0
2
7

T
O

T
A

L...
522

2921293.52343

C
O
E
F
F
I
C
I
E
N
T
 
O
F
 
D
E
T
E
R
M
I
N
A
T
I
O
N

.
8
0
7
8

M
U
L
T
I
P
L
E
 
C
O
R
R
.
 
C
O
E
F
F
I
C
I
E
N
T

V
A

R
IA

B
LE

M
E

A
N

S
T

O
.

R
E

G
.

S
T

O
.E

R
R

O
R

C
O

__A
m

-
___. D

 E
lfin I O

tt...----..0 O
E

F
-E

 *--..-0 F
- . R

E
G

. C
 0.E

.--I-
1

21.57208
1.92561

1.07717
1.18051

0.
.3

30.68413
10.13740_! 0.61501 -- 0.18444

3.
4

25.15296
4.32044

0.75093
ne G

1502
1.

...----5--
5.53155

0.74949 -- 2.29214.-- 2.79344--- - 0.
6

10.91969
3.30929

0.02049
0.92484

O
.

..........-11-..--.......-
0.46845-.--. - O

. 49948 -..-21.74139-....-- 12.36108..........- l.c.
9

0.19312
0.39512

0.57074
7.83190

-0.
10-- 37.19197-- 9.7-9111-

0.47163- --- 0.21927-- __2,
11

63.94532
32.74722

0.05702
0.15102

0.
18

4.38795-- 2.69905- -0.81846----- 1.10267-- . -
0.

19
7.28989

3.11621
- 0.43466

0.76582
-0.

2n
-3.45153--

1.69918-
0.25633 ______ 1.2526k - 0.

21
3.08494

2.17631
-1.74599

1.13426
-1.

26--
3.41143-

2.34606 - -- 3.08428--
_ 0.72106------- 4.

27
2.69572

1.41734
0.07523

1.09049
0.

28
2.40854-

0.72584._- _-6.94136 __ - 2.47270_ -___ -2.
29

-0.00115
1.00325

52.66163
2.41121

21.
--38---.

38.09446 -. 30.92042_ _ 0.08078._
_

0.11371-.._.
O

.

7
422. 46272

74.80874

N
P

 U
T

 E
D

P
A

R
T

IA
L

V
A

 V
A

LU
E

_C
O

R
11._...C

O
.E

..,
1
3
_

91246
0.04061

.
0
3

33446--
0.14692--.-.

.
0
8

22099
0.05431

.
0
4

82055-- 0.03653-
Q
2

_
 
_

02216
0.00099

.
0
0

75886
- 0.07811.

07287
-0.00325

.00
15091--

0.09537.
0.01682

.
0
3

74226---0.03304 -
_

56757
-0.02527

-
.
0
2

20463 -.---
00911--

°1
53932

- 0.06841
-
0
5

27744-- 0.18717.
_2_49

06898
0.00307

.00
80720-_ _ .3.12408 -

-.07
84037

0.69731
.
7
0

71039-
-

-
0.03163

_
03

S
I
G
.
 
L
E
V
E
L

p
.
0
5

p
<
.
0
(
1
1

p
.01

p
4
c
 
.
0
0
1



T
a
b
l
e
 
l
o

D
i
s
t
r
i
c
t
 
0
 
M
u
l
t
i
p
l
e
 
R
e
g
r
e
s
u
i
o
n
 
A
n
a
l
y
s
i
s
 
U
s
i
n
g

L
i
n
e
a
r
 
P
r
e
d
i
c
t
o
r
s
 
a
n
d
 
M
u
l
t
i
p
l
i
c
a
t
i
v
e

i
n
t
e
r
a
c
t
i
o
n
.
.

A
N
A
L
Y
S
I
S
 
O
F
 
V
A
R
I
A
N
C
E
 
F
O
R
 
T
H
E

M
U
L
T
I
P
L
E

-
L
I
N
E
A
R

R
E
G
R
E
S
S
I
O
N

S
O
U
R
C
E
 
O
F
 
V
A
R
I
A
T
I
O
N

D
.
F
.

S
U
M
 
O
F

M
E
A
N

F

--
--

- 
-

-
S
Q
U
A
R
E
S

S
Q
U
A
R
E
S

V
A
L
U
E

D
U
E
 
T
O
 
R
E
G
R
E
S
S
I
O
N

2
2

2
3
7
1
3
2
'
4
.
2
5
8
3
6

1
0
7
7
5
7
.
6
9
3
5
6

9
7
.
9
9
5
2

_
D
E
V
I
A
T
I
O
K
.
A
8
O
U
T
 
R
E
G
R
E
S
S
I
O
N

5
0
0

5
4
9
9
6
4
.
2
6
5
0
7

_
1
0
9
9
.
9
2
8
5
3

-
-
 
-
 
-

-
-

T
 
O
 
T
 
A
 
L

5
2
2

2
9
2
1
2
9
3
.
5
2
3
4
3

IS
-

C
O
E
F
F
I
C
I
E
N
T
 
O
F
 
D
F
T
E
R
M
I
N
A
T
I
O
N

8
1
1
7

_
_
_
M
u
2
.
T
T
P
T
.
P
.
X
.
J
a
W
R
-
0
0
F
2
J
U
A
L
I
F
Z
I
T
-
.
.
.

20
:1

1C
_

__
 _

- 
__

__
__

_

V
A

R
IA

B
LE

M
E

A
N

S
T

D
.

R
E

G
.

S
T

D
 .E

R
R

O
R

C
O

M
P

U
T

E
D

P
A

R
T

IA
L

_
_
W
I
.

-D
P

I/ 
IA

T
IC

N
- 

.-
 C

O
E

F
F

.. 
-O

F
_

R
E

G
*C

O
E

.-
-T

 V
A

LU
E

__
..C

O
R

K
. C

O
E

..
B

S
I
G
.
 
L
E
V
E
L

1
21

.5
72

08
1.

92
56

1
1.

07
25

5
1.

18
40

1
0.

90
58

6
.
0
3

3

0.
04

04
8

30
.6

84
13

 -
 1

0.
13

74
0 

- 
--

 0
.6

42
99

 -
0.

18
72

3-
 -

--
- 

3.
 4

34
24

- 
- 

- 
0.

15
18

0 
-

.
0
9

1.
48

 0
28

1
4
.
.
0
0
1

4
25

.1
52

96
4.

32
04

4
0.

96
08

7
0.

64
91

1
O

. 0
66

06
.
0
6

5
-5

. 5
31

55
-0

.7
49

49
--

 2
.6

27
30

--
 -

 2
. 8

28
45

--
 0

.9
28

88
__

__
_ 

-
0.

 0
41

51
--

.
0
3

6
10

.9
19

59
3.

30
92

9
...

0 
. 4

07
41

0.
94

81
6

- 
0.

42
96

8
0.

01
92

1
-
.
0
2

a_
_

0.
46

84
5-

--
--

 O
s 

49
94

8-
 1

4.
25

14
1-

- 
.1

3.
 0

20
07

...
--

- 
1.

 0
94

5.
7-

...
.-

-.
..z

0.
04

88
9

-
.
1
0

9
0.

19
31

2
0.

39
51

2
3.

53
24

7
8.

09
18

8
0.

43
65

5
0.

01
95

2
.
0
2

-1
0-

--
 3

7.
19

19
7-

- 
- 

9.
79

11
1-

0.
45

33
1 

--
- 

0.
 2

30
05

--
 -

--
-

1.
97

04
7 

-
-

0.
08

77
8_

.
0
6

I
D
 
4
.
0
5

11
63

.9
45

32
32

.7
47

22
0.

12
41

7
0.

15
66

4
0.

79
27

0
0.

03
54

3
.
0
5

c
r
-
-
.
1
3
-
-
-
-
-
-
-
_
-

4.
 3

8 
79

5 
- 

--
--

 -
 2

. 6
99

 0
5-

--
--

--
..2

 .
00

52
7

1.
23

25
7 

- 
--

 1
. 6

26
90

- 
- 

--
 0

.0
72

57
 _

 -
-
-
3
7

C
O

 1
9

7.
28

98
9

3.
11

62
1

- 
0.

95
61

4
0.

 8
08

89
- 

1.
18

20
5

...
.0

.0
52

79
-
.
0
4

...
...

...
20

--
.-

3.
45

15
3-

--
- 

1.
69

91
8-

-
0.

22
33

L-
--

- 
1.

28
21

Z
--

0.
17

.4
17

_ 
--

 0
.0

07
79

 -
.
0
C

21
3.

08
49

4
2.

17
63

1
2.

57
91

8
1.

18
89

5
2.

 1
69

28
- 

0.
09

65
6

-
.
0
8

:
:
;
4

. o
jc

5a
.

-2
6-

--
 3

.4
11

43
-

2.
34

60
6-

- 
3.

55
53

2 
--

0.
77

62
4 

__
__

-4
. 5

80
17

 -
-0

.2
00

67
-
.
1
1

27
2.

69
57

2
1.

41
73

4
0.

57
23

8
1.

16
61

8
0.

49
08

2
0.

02
19

4
.
0
1

-2
8-

2.
40

85
4 

--
--

- 
- 

0.
72

58
4

-
-5

.6
29

11
 -

2.
 6

29
27

--
 -

- 
2.

 1
4 

09
4 

--
--

-0
 .

09
53

1 
-

-
.
0
5

p
 
4
 
0
5

29
- 

0.
00

11
5

1.
 0

03
25

51
.6

75
64

2.
44

04
1

21
.1

75
03

'
0.

68
75

9
.
6
9

i
 
4
 
.
 
c
J
O
I

...
...

34
...

..-
...

.-
...

0.
05

44
6

1.
 0

71
2Z

- 
- 

6.
0 

03
78

--
2.

26
27

9-
- 

-2
.6

53
26

__
-0

.1
i7

83
_.

.
-
.
C
9

p
 
4
.
0
1

35
- 

0.
32

99
2

1.
05

36
3

- 
3.

72
62

9
2.

14
78

0
- 

1.
73

49
4

- 
0.

07
73

6
_
.
3
5

--
 3

6 
- 

- 
- 

- 
--

- 
0.

13
34

0
-

1.
03

00
9 

-
1.

74
83

1 
- 

-
1.

91
34

5-
-

0.
91

37
 0

-
-

0 
.0

4 
0 

83
-

.
0
2

37
- 

0.
06

10
7

1.
01

47
9

- 
3.

84
45

3
1.

99
03

5
- 

1.
93

15
9

- 
0.

08
60

6
-
.
0
5

38
38

.0
94

46
30

.9
20

42
0.

01
41

4
0.

12
65

2
0.

11
17

6
0.

00
50

0
.
0
0

7
42

2.
46

27
2

74
.9

C
37

4


